Introduction
The magnetostriction property of FebacCu1Nb3 Si15.5B7 /Silicone rubber compound film is not only have business on resin matrix, mechanical property, and mass fraction of these two types of material, but also have more things to do with its productive technology and fabrication process. In current, stress sensitivity films have become a hot researching issues, which can be divided into piezomagnetic type and piezoelectric type. At present, piezoelectric films have been commonly used, while piezomagnetic films are infrequently covered. Favorable piezomagnetic stress sensitivity films should have two characteristics: 1 Favorable and stable piezomagnetic sensitive properties. 2 Higher magnetic elastic deformation, and lower magnetic plastic deformation. Therefore, research on the magntostricive property of FebacCu1Nb3Si15.5B7/Silicone rubber compound film have a very profound significant. In this experiment, the powder is made of amorphous films which are embrittled by atmosphere heat treatment. After that, by means of ethanol wet ball mills to prepare amorphous powder with the average grain size is about 20μm. The resin matrix is mingled according a given ratio by 107# Silicone rubber and are silane ethyl. The powder and resin are treated by the process of matrix dense tried mixed, compression molding and ossifying at normal temperature to be formed this film [1] . We used Sigmar ASM2-1 portable precision strain gauge with 120 Ω±2% twin bridge strain film to test the magneto-elastic property of FebacCu1Nb3Si15.5B7/Silicone rubber compound film.
into a matrix and shaped up into 5×10×0.5 mm composite film, and solidified at NPT in 24 hours. Principle of Testing. By using ASM2-1 portable precision strain gauge to test the transformation of this composite film, and the principle of which is shown in Fig. 1 : Fig. 1 Twin bridge strain test.
The testing details are that, it is used two plates of foil gauges which have similar elastic modulus as compound film, one is pressed into a film in the external magnetic field, and another is pressed into an equal film out of the magnetic field. The testing environments including pressure, temperature, humidity and residual stress, by which these two plates of films should be the same.
Before applying the external magnetic field, the strain gage have been zero set, and after that it will display accurately value of the strains in different magnetic fields. Magnetostrictive Principle of Compound Film. In order to find the best film that has a good magnetostriction property, one should make it clear that what factors induce the advantage and disadvantage of the magnetostriction property of this type of film. We can assume that the influence factors are mainly connected with the contention of amorphous powder, the elasticity modulus, and poisson's ratio of amorphous powder & silicon rubber, which induced the changes of composite films' elasticity modulus and poisson's ratio. These two factors are interacted on each other.
Firstly, the induction of magnetostriction in the composite film is the amorphous powder, since the applying magnetic field induced the powders be magnetized. The tiny particles would have some changes in length and volume. In addition, among the particles will also have some interactions in terms of inner stress which consist of grain stress FS, magnetic force with the direction of imposed magnetic field FH, and shearing strength induced by rotation of domain in particles FM, which are shown in Fig. 2 . These types of force induced the composite film come about a macroscopical magneto-striction effect. The inner stress of this compound film are different by numerical investigation. One can observe that, the stress distribution in powders is concentrated, and in rubber is uniform stress. Fig. 2 Stress state of amorphous powder in rubber substrate.
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And then, the interior stress of this film is in proportion to the ratio of the powder. High magnetostrictive film have a higher content of amorphous powder. Meanwhile, the magnetostrictive also have business on elastic modulus of the film. Because elastic modulus is large different between amorphous powder and silicone rubber, and the total elastic modulus of composite film is resolved on the ratio of powder and rubber. In theory, elastic modulus of amorphous powder is far higher than silicone rubber, since films with low content of powder have a smaller elastic modulus than which with higher ones. In other words, film with low powder content is easy to be deformed and on the contrary, one with higher powder is hard to be deformed. So, these two factors which generate interactions obstruct each other, and the work must to find out an appropriate ratio between powder and silicone rubber which make the composite film have a best magnetostrictive effect. Field Rationale of Magnetostrictive Film. In order to estimate a theoretical magnitude of magnetostriction property, a schematic model is made which is shown in Fig. 3 . In Fig. 3 , H represent applied magnetic field, MH is the direction of magnetization, σ is the direction of stress, and MS is the direction of magnetostriction. The magnetoelastic film is assumed to have an uniaxial in plane magnetic anisotropy with its axis deviation angle of θs with respect to the H direction. Angle θ represent a difference between magnetization which means the direction angle when magnetic field has not been applied and the applied magnetic field's direction. σ0 represent the angle between stress and magnetic field.
To calculate the values of magnetostriction and saturation magnetostriction, LandauLifshitz-Gilbert equation [2] can be used to describe the spatial distribution and time evolution of magnetostriction M.
where, M is the magnetostriction, MS is saturation magnetostriction, Heff is the effective magnetic field, γ is the gyromagnetic ratio, and ɑ is the Gilbert damping constant. 
In Eq. 2, the effect magnetic field can be overlapped by four types of fields which can be calculated as follows separately:
The uniaxial anisotropy field is 
Here ea is the unit vector along the easy axis, Ku is the anisotropy constant and
The residual stress effective field can be calculated as 
where, eσ is the unit vector along the applied stress direction and Hσ2 can be defined as (8) into Eq (2), and substituting Eq (2) into Eq (1), the value of magnetostriction M can be calculated
Results and Discussion
Mechanical Analysis of Amorphous Powder. The powder in the experiment is prepared by FebacCu1Nb3Si15.5B7 amorphous ribbon with mechanical comminution, and fluid energy milling to acquire thick powder which is shown in Fig. 4(a) . After that, the thick powder has been wet ball milled with medium of alcohol for 24 hours. The powder after wet ball mill is much thinner which are observed in Fig. 4 (b) . In the experiment, powder of thinner type has been used. These two types of powder have been analyzed by LPSA, which reveals the difference of size distribution of amorphous powder before and after wet ball milling. One can observe from figure that, the median particle diameter of thick powder is 168.68 μm and size distribution is not homogeneous. The grain size concentrated in a narrow range, with the biggest grain size 341.69μm. The grain size of the powder after milling has a very large reduction. Size distribution range is more widely and appears normal distribution. The median particle diameter of thinner powder is a b
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19.77μm, and maximum size is 105.24μm. The blue line in the figure represents volume fraction of grain changes with its size. And the red line represents diffusion degrees of grain in each dimension of the particles. Surface Topography of Compound Film. Fig. 5 is four pictures of film with powder ratio at 75% in different magnifying power by the high of the depth of field optical microscope. Where Fig. 5(a) , (b), (c) and (d) represents 500 times, 1000 times, 2000 times and 3000 times' magnified pictures separately. From the pictures one can perceive that, the particles have been scattered into the rubber equably by the stirring of agitated reactor. Maximum grain size is 100 μm and average size is 19 μm after ball milling. The powders are closely contacted with rubber matrix and can not be found any bubble. It's well bedded among amorphous powder, and inexistence the phenomenon of particle agglomeration in this film. But with the enhancement of powder, this phenomenon more or less cannot be ignored. Fig. 6 displays a series of magnetic hysteresis elastic loops [3] in different magnetoelastic films with different quality ratio of amorphous powder. 
Magnetoelastic Properties of Composite Film.
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In the experiment, the magnetic fields have been applied upload and offload on the ranges between -250 and 250 Oe, field step length is 15.625 Oe. It can be perceived from figure that the changes of magnetostriction with applied magnetic field.
In the mass, the property of magnetoelastic hysteresis is not obviously. It is vital for stress-impedance effect that whether the film has an excellent low magnetoelastic hysteresis property. However, in the figure, one can see that the film with lower powder ratio have a tiny magnetoelastic hysteresis phenomenon in a low magnetic field, and the phenomenon will reduce with the enhancement of powder ratio.
The saturation magnetostriction of compound film is related to applied field and mass ratio of amorphous powder. It will acquire saturation magnetostriction at a lower applied magnetic field with a higher mass ratio of powder. Further more, the magnetostriction of compound film also has some thing to do with addition of reinforcing agent in rubbers, since the addition of which may influence the elastic modulus and elastic deformation of the matrix silicon rubber Fig. 7 Relationship between magnetic elastic variables and quality ratio of powder under the external magnetic field with 200 Oe. Fig. 7 is the magnetostriction with the mass ratio of powder. We can see that the magnetostriction reaches a maximum value of 2.1ppm with the mass ratio at 75%. Before the very ratio, magnetoelastic property increased with the addition of powder and not appears linear relation, but after which magnetoelastic changes with the addition of powder in a linear decrease. From the result of experiment, we can draw a conclusion that the elastic modulus of compound film and the mass ratio of powder is a group of mutual resistant factors. Although a film with low mass ratio of powder has a lower elastic modulus, the inner stress which induced by the magnetization of amorphous powder is smaller. And the film with high mass ratio of powder has a higher elastic modulus, but the inner stress induced by the magnetization of powder is bigger than the one with low mass ratio of amorphous powder. Therefore, when the powder content is 75% of mass ratio, the film reaches a balance point between inner stress and elastic modulus that makes the compound film has a best magnetostriction.
According to the generalized variational principle of elastic theory, the ranges of inner stress in different compound films with certain deformations can be estimated by principles of the most respect and the minimum potential energy. The ranges of elastic modulus with particle enhanced compound film Ec can be calculated by Eq. 9 and 10 [4]. 
In which λ can be defined as
where, the index m and p represent matrix rubber and powder, E, γ, v represent elastic modulus,
poisson's ratio and volume fraction of each component separately. On the basis of physical parameter which is shown in Table 1 and Eqs (9), (10) . We could easily confirm the range of elastic modulus on compound film with 75% powder mass ratio. Fig. 7 , the film reaches saturation magnetostriction value 2.1 ppm with applied magnetic field of 200 Oe. Therefore, we can confirm its range of stress in cross section via elastic modulus and the value of deformation. As we know, the Hooke's law can be written as [4] .
where, A, L and E represent cross area, length and elastic modulus separately. The dimension of the film is L×W×H=5×10×0.5mm. The Fmin and Fmax can also be written as: Fmin=6×103ΔL, Fmax=108ΔL. The curves of Fmin and Fmax with applied field and strain have been made in Fig.  (8) . In accordance with generalized variational principle, stress in cross section can be calculated. The actual stress with each deformation is more than the very value of Fmin and less than that of Fmax.
Conclusions
The film in the article has a good property in magnetostriction with low hysteresis. Amorphous powder has scattered in silicone rubber matrix evenly. The compound film is a kind of isotropy material and has a profound significant in stress sensitive sensors. Result shows, the elastic modulus is in proportion to the ratio of amorphous powder and have the best magnetostriction property with b a
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powder mass ratio at 75%. We also have accurately calculated the range of stress in transverse by theory of generalized variational principle and Hooke's law in this paper.
